Chromatography on Concanavalin A Sepharose is a simple procedure for partial purification of spleen phosphodiesterase. This procedure removes much, but not all, of the ribonuclease activity found as contaminant in most spleen phosphodiesterase preparations.
INTRODUCTION
Spleen phosphodiesterase is an exonuclease degrading RNA and DNA from the 5'-terminus sequentially to yield nucleoside 3'-phosphates (1) . As an exonuclease this enzyme is a very useful tool in nucleic add sequence analysis (2, 3) . However, as shown earlier (4) , most preparations of this enzyme are contaminated with varying amounts of endonuclease activity; this greatly limits their application. A number of nucleases are known to be glycoproteins (5, 6) for which easy purification schemes exist based on their affinity for lectins (e.g. Concanavalin A). Therefore we were interested to see whether Concanavalin A affinity chromatography could be used to purify spleen phosphodiesterase if this enzyme were a glycoprotein. The work described in this paper shows that chromatography on Concanavalin A Sepharose can be used as an easy step to purify this enzyme to a degree not obtained previously and to remove simultaneously a substantial amount of contaminating endonuclease.
MATERIALS AND METHODS
General. Freshly frozen calf spleens were obtained from the local We then applied this procedure to the purification of spleen exonuclease from fresh spleens. "Acetone powder extract" was prepared from fresh frozen spleens as described by Hilmoe (10) and subjected to Concanavalin A Sepharose chromatography using a linear gradient of methyl-mannopyranoside for elution. This step results in a twenty-fold purification of the enzyme (Figure 2 and Table I ). The great lability of the enzyme posed a major problem in the purification. As pointed out by Razzell and Khorana (1) the addition of the detergent Tween 80 to all buffers alleviated this problem to some extent. Glycerol did not stabilize the enzyme. During the concentration of the column fractions there was a great loss of enzyme activity. LyophiUzation turned out to be the least destructive concentration method in our hands; dialysis against polyethylene glycol, even in the presence of glycerol, led to loss of activity. Despite these losses in the concentration step the simple chromatographic procedure outlined above results in an enzyme of high specific activity with a good yield compared to previous preparations (1, 4) .
In order to assess the exo-and endonuclease activities contained in our enzyme preparation we digested various oligoribonucleotides containing a radioactive 3'-or 5'-phosphonionoester group. In the first experiment (Up)7l)p*Gp*, labeled in the two 3'-terminal phosphates, was used to test the flowthrough peak (Fraction I) and the enzyme peak (Fractions A and B, Figure 1 ). As can be seen in Figure 3 there is some endonucleolytic Figure 3 Chromatography of a Spleen Exonuclease digest of (Up)7Up*Gp*.
One unit of enzyme was used to digest 10,000 cpm of the radioactive oligonucleotide (+ 2 yg carrier RNA) for 0 (1), 30 (2), 60 (3), 120 (4), and 180 (5) min. I is enzyme from the flowthrough protein peak and II is enzyme from pooled fractions A and B, Figure 1 ). Homochromatography was carried out on DEAE-cellulose thin layer plates with 75 mM KOH digested homomixture. In a second experiment, we compared the two enzyme preparations ( Figures   1 and 2) . In order to test rigorously for endonuclease contamination, we used ten times the normal enzyme/substrate ratio. As can be seen (Figure 4) each preparation gave a very rapid degradation of the normal substrate, (Ap)gAp*Gp*, at this concentration. But treatment of p*(Up) 7 U, which should be very resistant to 5'-exonucleolytic cleavage (1), with our enzyme revealed the presence of a contaminating endonuclease. The contamination is less noticeable in the enzyme prepared from fresh spleens (Fraction C). These results Indicate that our method for spleen phosphodiesterase purification eliminates some, but not all, contaminating endonuclease activity.
As expected our enzyme preparations were not pure; SDS-polyacrylamide gel electrophoresis revealed eight protein bands. Since 1t was not possible to assay for phosphodiesterase activity after elution from the gel, and thus determine the molecular weight of the enzyme, we analyzed our preparation by gel filtration on Sephadex G-100. Enzyme activity eluted just Chromatography of spleen exonuclease digest of radioactive ollgonucleotides. 10, 000 cpm of the radioactive oligonucleotides indicated in the figure (+2jig carrier RNA) were incubated with our enzyme preparations at a high enzyme/substrate ratio. The origin of the enzyme fractions is described In Table 1 . 50mM KOH digested hamomixture was used for chromatography.
